The increasing amount of material wastes generated from construction activities is becoming a challenging issue to construction site operators. The Malaysian construction industry carries on to produce, benefiting the country's economy and providing necessary infrastructure. This paper aims to determine the current various factors causing construction waste generation in the Malaysian construction sector. The study was carried out through structured questionnaire focusing to contractors engaged in various types of construction projects in Malaysia. The list of contractors took from the CIDB directory. Data was analyzed with Statistical Software Package (SPSS). The results obtained to provided some insights for further work.
Introduction
In the construction industry, waste defined as unwanted material. The waste is continually causing environmental difficulties and global warming problems to the world (Rawshan et al.,2009) . The sources of construction waste are one of the waste management approaches that being applied to the construction site to reduce the amount of waste generated. On the other hand, there are other authors have discussed and produced their definition of waste in the construction industry. The Malaysian construction industry continues to produce, benefiting the country's economy and as long as necessary infrastructure (Nasir et al., 1998) . However, this successful industry is in charge for one of the single largest waste streams in the country. The contractor attitudes and behaviors regarding waste management tend to differ based on the size of the contractor, affect waste management in the construction industry of Malaysia (Begum et. al., 2009) . A majority of contractors do not practice source separation, source reduction, reuse or recycling at construction sites, nor do they dispose of their waste in a landfill. The contractor is additionally in charge of the correct handling, storing, transporting and doing away with regular wastes. Samples of normal venturous wastes unit of measure used oil, hydraulic fluid, fuel, soil contaminated with toxic or venturous pollutants, waste paints, varnish, solvents, sealers, thinners, resins, roofing cement and lots of. It is the responsibility of the contractor to satisfy the regular Waste rules below the Environmental Quality Act 1974. The responsibility covers the correct handling, storing, transporting and disposal of those wastes. The industry is under increasing pressure to implement effective working practices at all stages of construction to instigate the construction waste minimization (Ikau et. al., 2013) . In other terms, waste in the building is not only focused on the amount of waste of materials onsite other than too related to several activities such as overproduction, waiting time, material handling, processing, inventories and movement of workers (Alarcon, 1994) . Constructions waste has been described by the building research organization (Vijoen, 2010) as ''the difference between the quantity of materials used in a project to that purchased. Furthermore, construction waste according to Vijoen (2010) is the by-product generated and removed from construction, renovation and demolition or sites of the building and civil engineering works. Construction wastes have been mainly categorizing as, objects, labour, and equipment waste wherever the majority of the construction waste come as of non-renewable sources (Ekanayaka and Ofori, 2000) .
In Bossink and Brouwers, 1996; Tang et al., 2003; Tang and Larsen, 2004; Begum et al., 2006 , & Lau et al.,2008 The aim of this paper is to determine the current various factors causing construction waste generation in the Malaysian construction sector. Malaysia, like most of the developing countries, is facing an increase of the creation of waste and associated problems with the disposal of this waste. In tandem, with increasing demand for infrastructure projects, residential development projects, large amounts of construction waste are being produced in Malaysia (Begum et al., 2010) . These conditions may give a huge impact on project costs and time due to physical and non-physical waste for Malaysian construction industry (Nagapan et al., 2012) . Therefore, the issue is a cause and hence promote the importance of sustainable waste control practices.
Literature review
According to Begum et al. (2010) , increasing the quantity of construction waste production in Malaysia considered as a significant factor in the situation of Malaysia. In unusual parts of the Malaysia huge amount of construction wastes have been produced due to the significant improvement of construction related activities in this country. Nasaruddin et al. (2008) several demands of housing caused different people in charge of construction projects to be sensitive of the construction wastes and they should consider increasing amount of construction wastes in the buildings. Yahaya and Larsen(2008) unlawful throwing away have been increased significantly during the recent years in the Malaysia. In the study that has been conducted by Rahmat and Ibrahim (2007) show that in the locality of Johor Bahru, 42% of the 46 unlawful dumping settings have been located. Another study that that has been conducted in Pinang shows that lots of unlawful construction sites continue living near the roads (Faridah et al., 2004) . Several news has been reported recently that 30 tons of construction wastes have been carried to Bandar Hilir, Malacca, and unusual construction troubles have been caused in the 17 section of Petaling Jaya, these kinds of activities can cause several kinds of health problems for the people of that region (The Star, 2011) . Seow and Mohamad (2007) consider that, usually contractors stay away from putting their trashes in the official places, and they mostly try to put them in the nearest distances to the projects to reduce the costs. In response of the Government formed an agency called the Construction Industry Development Board (CIDB), one of its aims is to transform the industry by improving its environmental performance. In support of national policy, CIDB has reinforced the industry's commitment to sustainable development and an environmentally responsible industry in the "Construction Industry Master Plan" (Construction Industry Development Board, 2007) and is continuing to educate the industry's key players with series of training courses, workshops, and awareness raising events.
According to Skoyles (2000) , objects control or material management the stage an important role in calculating waste. Steps should be taken to manage materials from the time of procurement till usage. It is important to have appropriate space and proper storage for construction materials to avoid damage due to weather. Overstocking of materials such as cement may expire after a certain period. Enshassi et. at (2003) suggested that material control should begin at the design phase so that treatment and movement of equipment and components of chosen sizes during construction can be successful and convenient. It was more suggested that effective material control demanded the determined and co-ordinated action of many public the stage a variety of functions within the industry. Furthermore, waste is usually caused by a combination of events, and not due to an isolated factor. Similarly, Poon et. at (2012) found that damaged goods such as tiles, ceramics, and plastering materials are wasted because of careless handling and use. While Rounce (2011) pointed out that major construction waste sources occur at design stage, such as design changes, and the variability in the level of design details. Craven et. at (2012) and Gavilan and Bernold (2013) , categorized and classified construction waste sources into six groups which include design, material procurement, material handling, operations, residual, and 'others'.
Methodology
A quantitative study was carried out to investigate the perception of selected contractors concerning construction waste issue. From the recognized factors, a structured questionnaire was developed and distributed to contractors from "Zone Tengah": Selangor, Perak ; "Zone Utara": Perlis, Kedah, Pulau Pinang; "Zone Timur": Terengganu, Kelantan, Pahang; "Zone Selatan": Melaka, Negeri Sembilan, Johor; Sabah; Sarawak and Wilayah Persekutuan which is currently involved in various on-going construction projects for public or private use and all the data from the survey were tabulated and analyzed using Statistical Package for Social Science (SPSS). The directory of contractors was obtained from the Construction Industry Board (CIDB) index (www.cidb.gov.my). The respondents who worked for the contractor were selected for having the information of the construction processes on location and were common with all kinds of construction wastes.
To gain some information (A) about the respondents, they were asked to status their position in the company, the name of the company and contact number which were optional, their company category, type of business organization, year of incorporation, status of company, location of company, their highest education, experience in construction industry, ethnicity and type of construction project. Tio assess the current construction waste control practices on sites, respondents were asked whether the company was accredited to any environmental management e.g. ISO 14001.
To identify the significance the sources of construction wastes, respondents were asked to indicate roughly percentage contributed due to various construction wastes (B). Respondents were also asked to evaluate four factors, namely, Design Causes (C), Procurement Causes (D), Materials Handling Causes (E), and Construction Causes (F), which could affect the total of wastages on construction sites. In the above, capital letters in the brackets indicate sections in the survey. For questions in sections C to F, relative importance of both factor (I = n) can be calculated by the ratio of summary of weight value (SWV) and the total number of response to factor I which introduced by Wahab and Lawal (2011) are as follow:
Where n is a total number of factor evaluated in the question; y is rating value known by the respondents by a five-point Likert scale as shown in Table 1 ; xi is the number of response to rating y for item i and yi are the value of rating corresponding to the factor i evaluated. In equation 2, RI can be separated by the highest obtained index for that particular question to show a degree of importance (DOI) of the factors. The value of 1 that corresponds to the categorized factor means the factor has the highest degree of importance among the other factors. 
Results and findings
The questionnaire distribution was done using two approaches, namely via e-mail as well as direct visitations to the respective contractors. From the total of 500 questionnaires were distributed, only 306 (61%) of the respondents duly filled and returned the questionnaires. Information was analyzed with Statistical Software Package SPSS. The purpose of respondent's demographic profile is to review the capabilities of the respondents in understanding the issues of construction waste. The first of this survey is the position of the respondents. They are managerial level, executive level, sub-executive or general labour. Table 2 shows the background of the respondents. It was found that the majority of the respondents are at the executive level, 71.24% followed by sub-executive level, 13.40% and the lowest is the general labor, only 2.61% of the total respondents. Based on Table 2 , it can be seen that executive's level plays major influences in this research. The company categories, 21.9% of the construction companies, were Class A (Grade 7) licensed contractors. The majority (51.3%) of the respondents worked for Public Limited Companies (Sdn. Bhd). The companies had been incorporated since the year 1888 to 2003, and most of the respondents companies were incorporated in 1990's (96.73%). 72.5% respondents were from Bumiputera companies, and 68.3% of the respondents' companies were accredited to ISO 14001 or equivalent. Most of the respondents have a degree (66.3%), and 29.4% of the respondents have 16 to 20 years of experience in construction industry. The majority of the respondents were Malay, and most of their construction project was residential. Table 3 presents the results on the status of sources of construction waste as reported by respondents. About 2.6% to 8.2% of the responses indicated that design, procurement, material handling and construction may result in 0 to 20% of the sources of construction wastes. On the other hand, about 8% to17% of the responses indicated the causes mentioned above may result in up to 20% of the sources of the construction wastes while 28% to 33% of the respondents indicated the causes mentioned above result in 41 to 60% of the sources of the construction wastes. Meanwhile, 40% to 33% of the respondents indicated that the for causes of construction wastes may result in 61% to 80% of the sources of construction waste. Almost 8% to 19% of the respondents indicate that the four items could account for 81% to 100% of the sources of construction wastes.
Status of sources of construction waste
According to Ikau et. al (2012) , about 30 to 45% of the respondents in Kuching, Sarawak indicated that unexploited resources on site, design of building, materials damage due to weather, materials damaged on site due to mishandling/careless delivery, and site office waste about 21 to 40% of the sources of construction wastes. On the other hand, on 16 to 32% of the respondents indicated the causes mentioned above include vandalism, defective works, wastage of raw materials used on the site, construction method and inappropriate storage up to 20% of the sources of construction wastes. While Rounce (2011) pointed out that major construction waste sources occur at design stage, such as design changes, and the variability in the level of design details Tables 3a, 3b, 3c and 3d present the findings on factors influencing design cause, procurement cause and construction materials handling cause and construction cause, respectively, which may guide to increase or cut of wastages on construction sites. As explained earlier in the methodology part of this paper, a numerical value of 1 for DOI means the categorized factor was indicated by the respondents as the most important or influencing among the other factors considered in this study.
In Table 3a , lack of knowledge or experience in construction waste with DOI 1.00, was the most influencing factor for design cause as indicated by the respondents, supported by researcher in South China and state construction works operated by innocent mental cutters is the main cause of reinforcement waste (Lu, W., et. al,2011) . While the purchase of materials contrary to specification was considered to be the most important factor in procurement cause as shown in Table 3b . According to Kareem and Pandey (2013) , Material waste also causes the look demand and specification. As an example, brick size is not thought of as the elevation style for masonry works. It is additionally caused by the manufacturer thanks to communication failure between the contractor and provider. Failure in designing material schedule can end in failure of providing an adequate and correct order of fabric. Table 3c shows that inappropriate storage leading to damage was the most factors strongly influenced the construction materials handling cause while insufficient instructions about handling were considered the second most important factor. In Table 3d , rework (e.g. due to use of wrong material, poor workmanship) was the mainly influencing factor for production cause as indicated by the respondents. This evidence is supported as in (Alwi et al., 2002) , poor planning and scheduling were known as the key variables causing of construction waste.
Waste cause, with DOI values of 0.89 and 0.90 as shown in Table 3a , respectively, is the least important factor considered in the design cause. The findings of this study agree with the perspectives of architects in the UK to facilitate wastes were not priority in their design and it was reported that the architects seemed to view waste rarely generated from early stage of design although one-third of construction wastes could essentially arise due to design decisions (Osmani et al., 2007) . 
Conclusion and further work
From this study, a better understanding of the sources and causes of construction wastes and the current waste control practices on construction sites in Malaysia was achieved. Amount of construction waste and material wastage generated at construction projects depend on various factors. It can be concluded that Lack of knowledge or experience in construction waste, Purchase of materials contrary to specification, Inappropriate storage leading to damage and Rework are among the main factors that identified in contributing to waste generation as apparent from the value of degree of importance (DOI) waste index. However, lack of regulations, enforcement and guidelines in Malaysian construction industry are also aspects that can be considered as factors that could contribute to construction waste generation. Further work will be conducted to document best practices for sustainable waste control connected with waste minimization barriers and drivers on construction sites in Malaysia. The findings from the research would increase awareness of all parties in Malaysia of the need to adopt sustainable waste control practices in line with international standards.
